Compilation of the hydroclimate records
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For the compilation of published paleoclimatic records across tropical South America, we 11 included the following archives: 53 lacustrine sediment cores (geochemistry, palynology and 12 mineralogy), 10 alluvial deposits (geomorphology, palynology), 9 moraine deposits (glacial 13 landforms), 9 speleothems (oxygen stable isotopes), 9 fauna remains (fossil rodent middens, 14 palynology), 7 shoreline deposits (mollusc shells), 5 paleosol sequences (palynology, 15 geochemistry), 3 paleodune profiles (geomorphology, luminescence ages), as well as 2 ice 16 cores (oxygen stable isotopes) ( Supplementary Fig.S1 ). Chronologies (e.g., using 14 C, U-Th,
17
luminescence dating methods, as provided in Supplementary Table S1 ) and interpretation of 18 the hydroclimate records agree to the original reference (Supplementary Table S1 ). Supplementary Fig.S2 ). Table S1 , Fig.S1 ). Based on the interpretation of each paleorecord (see Supplementary Table S1 for   48 further details), we identify the paleomoisture (precipitation) anomalies between HS1 and
49
LGM with three categories: 'drier', 'wetter' and 'similar'. For the paleorecords whose 50 references did not allow a clear comparison (e.g., no information available on paleohydrology 51 variations, or/and no age points available within HS1 or the LGM), we distinguish them as 52 'unclear' ( Supplementary Fig.S2 , detailed description is given in Supplementary Table S1 ). Supplementary Table S1 ). Red (blue) symbols denote a drier (wetter) HS1 than the LGM, 57 while grey (white) symbols represent similar (unclear) conditions. Symbol sizes relate to the 58 quality level established by chronological reliability index (CRI) (Supplementary Fig.S1 ).
59
Numbers mark those records with CRI values > 1 (Supplementary (Fig.2d in the manuscript) , e.g., dry conditions over 85 northernmost South America and wet conditions over the Andes and NE Brazil, suggests that 86 climatological SST variations are a major forcing of South American precipitation changes 87 during HS1. In contrast to both the fully coupled AOGCM (Fig.S3 ) and the GLB experiment 88 (Fig.2d) , our ATL SST experiment shows less precipitation over SE South America (Fig.2c) .
89
We suggest that the ATL experiment might underestimate the South Atlantic Convergence 
